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TITLE: Stabilization of polyamide films for agrioulture z : 
. : | ‘ 


PERIODICAL: Plnoticheskiye massy, no. 10, 1962, 6 - 8 


TEATs Protection of polyamide filma, type 54, as used in hothouses and 
ailos, from effecto of photo- and thormooxidation. was tested by trying : : 
various additives under various test oconditions.' The following wore nodded ‘ 
as ultraviolot light absorbera: 2-hydroxy-4-nethoxy-benzophenone OM GD ' 
(OMBF) (I), 2-hydroxy-4-slkoxy-benzophenone (a mixture, of benzophenones 

itu various alkoxy groups of the, type OCH yas OC gH, 7s or OCH, 9) (1f), and 


2-hydroxy-5'-methyl-benzotriazole (.inuvin) (III). Ae antioxidants, KI ‘ 
und coppor naphthennte and organio atabilizere of the following type were - “ ' 
used: .1) derivatives of aromatic anines; 2) phenol derivatives; 3) aromatic ° ; 
oxaniness 4) 2,6-ditert-butyl-4-methyt-phonyl-pyrocatechin phosphite (Iono}), 
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i i 
“Polyamide film Slsnko produced by condensation, nomely hexamethylene adipiy 
wf pate and é -caproluctam ut 260°C in an Neatmosphero, were subjected to cee 
i. thermo~ and photooxidative action. Light sources were carbon-aro ‘and : 
imercuryrquartz lamps, type NPK-2 (PR&-2). Tomperature in the teat chamber, . 
| warn 70 +2 C, Thermooxsidation measured by the drop in oxygen-pressure vas 
{ 
i 
\ 


i oliminated wont offiotently by the pyrocatechin eators and phenyl=/lenaphe ; 
i thyl-awine. It vas fuund that stabilisere ‘of the OMBF and Tuvin types aot 
‘us antioxidants. rhotoaidation experimerts showed the following resulta: ! 
. | dp most cases the elon,ation at rupture dropped even on initial exposure, ! 
_ | After 200 hru of exposure timo, breaking tenacity of both stabilized and ° 
nonatabilized filme fell by approximately 20 - 25%. Ageing time until 
! ombrittlumont sau determined, Without an A{nhibitor it began after 190 hre 
‘of oyrnsure to the light of an aro lamp. Optimum results were obtnined 
“with pyrocntechin esters (250 hra), Ki # copper naphthenate (260 hre) and: 
(santovar) 0 ((2,6-d4-tert-butyl-hydroquinbne)) (240 hra). Different ao- - 
tion of the light from the aro lamps and the meroury lamps was explained i 
by opectrum differences. Further fiead tests are recommended. There are , 


5 figures and 1 table. : ‘ ° > 3 | 
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AUTHORS: Tatavos'yan, Ge Q., Losev, I. Pe, Kuznetsova, I. Be 
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TITLE: Cherical analysis of polyvinyl chloride plastics subjected 
to photoaging : 


PERIODICAL: Plasticheskiye massyy no. 11, 1962, 59-62 


TEXT; Polyvinyl chloride plastics of the types 230, 239, 251, and 489 
with a composition of 56-70% polyvinyl chloride, 21-33% liquid 
plasticizer, and about 10% stabilizer were irradiated at 70°C by carbon 
are lamps (660-10C0 hrs) or mercury vapor lamps (24-180 hrs). The changes 
in composition, tensile strength, and resistivity were studied. The 
composition was arrived at successive extractions with ether, acetone, 
benzene, and chloro benzene, by determining how much plasticizer remained 
in the plastic after irradiation, and by determining the chlorine content. 
,Results: (1) The loss of plasticizer as referred to the total weight of 
plastic was 6-10% after irradiation by arc lamps, and 11-15% after irradia- 
tion by Hg vapor lamps. + is noted that determination of the weight loss 
alone leads to deviating data. (2) The chlorine content decreased, but 


on irradiating with Hg lamp this was masked by the intense loss of 
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plasticizer. (3) The resistivity of non-irradiated specimens was in the 
order of 10) ohm-cn, that of specimens irradiated by arc lamps in the 


order of 10'?, and that of specimens irradiated with Hg light was 


10/4 ohm-cm. (4) The tensile strength of non- 
217-280 kg/cm?. Under arc lemp irradiation it 
under Rg light irradiation, it dropped at first 
238-328 kg/cm. Conclusions: 

irradiation, and structuration 


and accelerate the volatilizati 
PVC is no longer soluble in it. 
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Exhibition of Achievements of the National Economy of the 

U.S.S.R.; selentific research work of institutions of higher 

learning, Plast. massy no.12:1-2 '62, (MIRA 1631) 
(Scientific apparatus and instruments—Exhibitions) 
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. B101/B186 
AUTHORS: Patevos'yan, G. Ovy Kuznetsoves I. 3. ee 
TITLE: . Long-time and alternating effecta of water and moist air 


on plastics 


PERIODICAL:  Plaetioheakiye masey: no. 25 19631 52-58 eek 


TEXT; With a view to uses of plastics jin building and agriculture the 
following materials were tested for changes in physicomechanical and di- | 
electric properties due to the effect of water and moistuts: press-molded 
homogeneous thermoplastics such a6 styrene copolymers CHT (sxP)» MO (MS) » 
and MCH (MSN) » polystyrene y polypropylene s polyamide 68, Butvar, ethyl 
cellulose etrol.; molded powder-filled {nhomogene ous thermosetting plastics 
based on phenol formaldehyde resins including auch modified with rubbery 
pyc, or polyamide resins monolithic phenol. alderyde plastics based on 


based on phenol furfural or polyester regine with glass fiber reinforcemen% 
The tosts oovered the water pdgorption at 20 or 40°C and the adsorption of 
moiature at 40°C during 4-56 daya by weighing the moigtened and dried 
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' specimens. The change in weight after five 24-hr.dippings into 20°C water 
and drying at 40°C was determined. Conclusions drawn from the tabulated 
data; (1) Permanent action of water or moisture produces the greatest 
changes of physicomechanical and dielectric properties in thermosetting 
plastics, and the least in thermoplastics. ‘The great changes in thermo- 
setting plastics are due to capillary formationa. (2) Among thermosetting 
plastics the highest water adsorption in reached by materials based on Vy 
novolac phenol formaldehyde resinu, the lowest by materiald based on resol 
or novolac and resol resins modified by thermoplastics. (3) 20°C water 
changes the properties in the same way as 40°C air moisture, so the simplen 
20°C water test is to be preferredi {4} Long-time action of water changes 
the properties more than alternate mb atening and drying. (5) The tests 
oan be uced to estimate the utilit tf plastics under atmospheric influen- 
ces and to help in their proper selgdtion. There are 3 tables. 
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®pparatus ig used. rt Consists of Cage mounted 
on a rotating holder, for tenting the Samples in horisonta) OF verticg) pow 
Bition, wo carbon-arc lamps, four heroury~vapo 
& temperature Of 20-99% 
Which ing 


> lamps, two fan 


8 to maintain 
8) and Signaling System 
®8 or when the 
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TATEVOS 'YAN, G.0. 


Exhibition of Achievements of the National Economy of the 
U.S.S.R.; articles made of thermoplastics manufactured ty 
centrifugal casting, Plast,massy no.5377-78 '63. 
(MIRA 1636) 
(Plastics—Exhibitions) 
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Aging of polystyrene under the effect of ultraviolet light. 
Plast. massy no.8:66-67 '63, (MIRA 16:8) 
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-: AUTHORS: Take: "yan, G. 0 j Losev, TP] (Deceased); 4% 
uUzne 


tsova, e e ee ! 
Serene ; 


' TITLE: ee effect of plasticizer upon light aging of vinyl 
end, 


SOURCE: Plasticheskiye massy*, no. 9, 1963, 10-12, 


: TOPIC TAGS: Polyvinylchloride, vinyl blend, light aging, 
plastics, plasticizer, 


6 

ABSTRACT: Authors Showed that the aglag prowess of a : 
Plasticizer does not increase its Specific gravity, but 

increases its acidity, which indicates a decrease of the 

specific volume of electrical resistance, The resistance 

; O£ polyvinylchloride Plasticizer to the effects of light 

' energy is primarily determined BY 28ing which takes place 

YA 


' in the polyvinylchloride resin S a result of this aging, 


' the mutual solubi y in e resin and plasticizer changes, 
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: The observed continuous erene plasticizer quantity in 
; the aging process of vinyl blend by light‘did not show 
8 cence effect upon the Stability. Orig. art. has: 

. ta es, 


| ASSOCIATION: none. 
| SUBMITTED: 00 . DATE ACQ: 30Sep63 . 00 
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> 2) AUTHOR: 


‘SOURCE:- Plasticheskiye massy*, no. 9, 1963, 66-67. oo i> fx 
:.TOPIC TAGS: Winol PK, blood anticoagulant, blood substitute, macro« i te 
molecular blood anticoagulant, macromolecular blood substitute, 4- i ee 
' hydroxycoumarin, pelentan, parenteral administration, oxidation 1. 
resistance, intravenous: administration, noncoagclation, pro-~ ; 
thrombin effect, graft copolymerization, surface ereft copolymerize= | 
tion, organic polymeric semiconductor, organic semiconductor, syothe-~: 
sis, polymeric Schiff base, polyphenylene, polyazine, polyaminoqui- 
fone, polynitrile, polymeric chelate compound, conjugated bond, 
' thermoelectric power, electrical cenductfivity, oxidation resetstent 
coating, coating, steel coating, cast tron coating, afr oxidation I 
protection, carbon coating, graphite coating, silicon treatment, 
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| ACCESSION NRs AP3006545 7 . ££ 
‘efilicate glase, molybdenum disilicide, silicon carbide, aluminum : 

oxide sublayer, heat resistance, vo ie er ce. dates zl 


| Institutes of the Agademy of Sciences SSSR have been placed on dis~ 
{play. 1) Vinol PK,Va macromolecular blood anticoagulant and blood 
gubstitute, has been developed at the Institut vy *sokomolekulyarny*kh > 
‘goyedinenly (Institute of Macromolecular Compounds). It is 1/2—1/3 
; -as toxic as Low-molecular anticoagulants, which are derivatives of 
———t 4nhydeoxycoumarine. Its action laste 4-5 times a6 long as thet of : 
| low-molecular pelentan. I[t is equally effective in parenteral and _ 
intravenous administration. It sharply forestalls coagulation and — 
“increases the prothrombin index. 2) Graft copolymershave been prom | 
i duced by a new method developed at the Inatitut eLementoorganiche~ 
‘akikh soyedmerly (Institute of Organoelemental Compounds). Polymers 
ar) grafted onto the surface of fabricated plastic articles. Co- 
polymerization ts activated by brief treatment in hot air. Grafting 
modifies the surface properties but leaves the bulk of the article. 


| ABSTRACT? of the. agedeny 3 the results of research conducted at the 
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unchanged, 3) The Institut neftekhimicheskogo sinteza (Institute of 
. ;Patrochemical Synthesis), Inetitut khimicheskoy ficiki (Institute of | 
 T€hemical Physica), Institut poluprovodnikov (Institute of Semicon~ 
ductors), and Institut elektrokhimii (Ingtieuce of Electrochemistry) - 
- have synthestzed and studied the properties of organi olymerfc i 
semiconductors, some of which are selective and highly effective cat= 
ee r ductors were prepared etther by direct synthesis 
(e,g., polymeric Schiff bases, polyphenylenes,] polyazines, polyamino- 
-~jquinones, polyattriles, polymerfe chelates) for by controlled chemical , 
“ ehangea in the backbones of polymers to fort a system of conjugated i 
__bondsa, (The thermoelectric power of most of the semiconducting poly~ | _ 
‘mers varies between 30 and 500 microvolts per degree. Polymers can i 
"ibe prepare with a predetermined electrical conductivity in the ' 
“oc tyo7 2 107" “ohasem range, Production of semiconducting polymer fi~ a 
‘pers, fabrics, and films will make possible their use tn semiconduc- |. 
o_tor-devicea, 4) Oxidatton-reststant coatin s»have been developed at | 
“the Institut khimifl sfitkatov (Inseftute of Silfcate Chemistry). 
Glass, metal carbide, metal borosilicide, and mixed coatings for steel . 


’ 
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and cast fron ave been developed. Coatings up to 0.2 am thick ad- Ss 


here firmly to the metal and protect it against oxidation in afr at “5 

900 for several hundred hours, These coatings withstand thermal a 
: shock of several 20—~900——20C cycles. Coatings for carboa and graph« pt 

| dite materials have also been developed. Pure stlicon-treated carbon Be 

or graphitepvere coated with a mixture of refractory siiicate glass, . 

: melypdenum disilicide, and silicon carbide in various rctios. The ~ 

| coatings protected carbon and graphite for 100 hr at 1200C. When 

' applied on Al,0 subllayers, the coatings protected the materials 7 

' for 100 hr at 1400cVand for a short time at 1800C,. The coatings 

: withgtood 100 20—1400—-20C thermal cycles. 
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National Feonory of the 


"Exhibition of Achievements of the 163. (MIRA 16:12) 


U.S.9eRe Plast. massy no.11:73-74 
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TATEVOS'YAN, G.C. 


Japanese exhibition fof machinery and instruments, Plast.massy no.12: 
65-68 163. H (MIRA 17:2) 
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Equipment for.the plastics industry at the Austrian Exhibi- 
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_| mereury lamps. The following characteristics were determined: yellowing factor, % 
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_ ACCESSION NR: AP4045022 5/0191/64/000/009/ 0032/0037 
AUTHOR: Kuznetsova, 1. B., Tatevos'yan, G. 0. 

TITLE: Change in the properties of polyamide film under the influence of light 
SOURCE: Plasticheskiye massy*, no. 9, 1964, 32-37 


“mopic TAGS: polyamide, light, aging, spectroscopy» tensile strength, elongation, light 


i ABSTRACT: The changes in the properties of polyamide film PK-4 during aging under 
' atmospheric and laboratory conditions were studied by spectroscopy under the separate 
- or combined influence of artificial changes in climate. A colorless unstabilized PK-4 

: film was used as the test sample, with an elongation at break Eg = 292% and maximum 
. tensile strength ¢ 9 ™ 388 kgs/cm2. The test sample was subjected to atmospheric aging 
_ ona jaboratory apparatus, to atmospheric aging in suspension, excluding direct solar i 

: radiation, to artificial aging at 70C under artificial light (500W incandescent lamp, are 

and mereury lamps), and finally to aging under the influence of moisture with are and 


2 Ered erate eee 
48 . 


maximum tensile strength (¢); relative elongation at break (& %) for g0-mm-long and 
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8-mm-wide strips; the monomer content, by extraction with boiling water for 15 hours; i 
the molecular weight, from the viscosity of a 0.1% solution in 40% H5O 4 at room tem- 
perature; and the ultraviolet and infrared absorption spectra. The experimental data are | : 
plotted. €-tand d -t curves show that variations in relative humidity and atmospheric | : 
: drying greatly affect the properties. The process of thermal aging proceeds relatively ; 
i slowly, however. At a temporature of 45-46C in visible light, tho change in propertics i 
- ean be attributed to light nging. Yellowing of the film appeared after 145 and 76 hours ‘ 
of irradiation at intensities of 0.442 and 0.866 cal/cm? min., respectively. The mol. 4 
| weight dropped from 23,500 to 19330-19062. Visible light together with atmospheric | 
| oxygen affect the polyamide film markedly causing its destruction. In samples kept in { 
: distilled water until the weight changed, ¢ increased to 365%, and ¢ decreased to 267° i 
| kgs/em*; in dried samples the opposite occurred. In addition to moisture, the monomer | - ( 
content also affects the film properties. The effect of heat under light from incandescent + ~ ! 
and mercury-quartz lamps was also studied. The combined effect of heat, moisture and H 
-| light was investigated, and analytical data for monomer content and oxygen content are | 
*~ tabulated. The absorption of light by the film before and after aging under different con- =" | 
- ditions was investigated and the changes in light transmission in the ultraviolet and in- f 
frared regions of the spectrum during aging are discussed in detail. Under the influence L 
; ‘ i er ee ie. i ore of = = * oS ete ore oe. ie 
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at tef, C. A. 0, }. Contrary to previous findings, the i 
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3° wathanacycopentyident, De IBD-1”, Mm. o2-2.5°. It is | 
° cnidiens ver ie Fee eee rare of sph = * ~@@ 
H ° s very ly to give ¢. niylidspaenyi- et 
; methane previously described. Ove ee actce cata. of the - aula 
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5 Its rate and the compa. of the catalyzates vary with the 1 4.@@ 
solvents and catalysts used in the reaction. ; Cc. B. ze par 
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drogenation of binary mixts. procecids actectively with a 
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atomatle coniponenta (87-00%) than to 2 (4 BIG), 
Comparative teste to the hydrogenation of F with aud 
without the addns. of iso-BuPh, Ph,CHEt and PhCH. 
CH,Ph’ showed conclusively that the retardation of I 
hydrogenation ts caused by poisoning of the catalyst by 
the aramatic hydrocarbons formed in the reaction. The 
cate of cetardation increases with increasing no. of aryl 
substituents in the mot. ‘This effect was further confirmed 
dy the retardation of hydrogenation of 4-nonene in the 
aresence of CoH. Chas, Blane 
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barbiturie acid. 3. T. Tatevenyan _ 
3. Tateryan (Chem. Jost. Aruistilan” Acad, 
Sei. S.S.R.). Ball. Armemsau Branch Aved. Si. US 
SLR. 1944, No. 5/8, 20-35(in Russian with English sum- 
mary).—To 6.3 g. Na in 71 g. abs. E1OH there was 
adited 44 g. CHACO.ED, and the solidified mizt. was 
treated with 35 g. 3,4-dichloro-Fbutene with cooling and 
stirring. After heating ou a cteam hath foe 4 hes., the 
inixt. was cocted ami treated with NeOKL tfron Og. 
Na and 71 g. RtOH), followed by 35 g. of 2,4-<dichloro- 
3-butene. The mixt. was again heated for 4-5 hrs. 
yield, alter distn. of RtOH and treatment with acidif 
swater, d6-Fl bis(S-chhoworeutd malonate, Ine te WE, 
hy UHR-70°, ty 179-4", age E1402, elf LAN Urea 
(8 g.) in S35 cv. abs, KOM was troatest with 3.7 «. of 
the above ester, then added to 5 g. Na in 83 ce. ubs. 
LOH, and the mixt. heated for 3 hrs. at 70 O°, fallowed 
by refluxing for 3 hrs. On cooling, 2.5 x. urea was aitdel 
and the mit. was boiled for 6 hra., the ELOH was distd. 
off, and the residue was treated with 30 ce. Rater and 
Wee. HCl (d. 1.1865); after standing overnight the +s. 
6% ~ chlorocrolyl)barbilurie acid was filtered Od; m. 1K 
70° (from EtOH), 62%. Hydrotysia of eltber the bar- 
hiturie acid or the mafonic ester hy NaOH gave 613(3- 
shlorocvotyl) malanic acid, m. 1:30-1* (from water). ity 
heating of the latter over a free laine, followed by distn. 
ia mewn, R73, bis(I-chlororoty acetic acs, ty VI Sv, 
nt. 37.89 was obtained. ‘fhe bis(chbeorowratyt}harbsturn 
acid is very toxic and hus no soporific effect. G. MOK. 
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Salfuric acid hydrolysis of phenyl(3-chlorocrotyl acetic 
acid. G. fT. Tatevesyan und A. G. Vardanyan. Pre. 
stead. Sci, Afmenian SOS. R. 4, No. 4, 97-101 (1010) .~ - 
The PhCNa(CO,Ee)s from 118 g. PhCH(CO.ED., HS 
g. Na, and 130 g, abs. EtOH, and 74g. MeCCUCHCHCI 
refluxed 6 hrs. yielded 70% di-Et (T-chloren cot yt. 
malonate, by 100-5", di? 1tde2, wtf 1.5100, Fran 
100.4 g. of the ester refluxed with 42 g. NaOUl and Mat 
ec, EtOH 4 hea., treater! with 14) ce, water, then dietd,/ 
to remove the bulk of the ECOL, and aciditived with Way 
there was obtained GEAR, phenyl hl eodyl tite eli 

acid, as a viscous green off, df'-* L724, a © £52, 
by 1U-8°, which crystd. on long Standing, i. 53 67. 
This (1 g.) was treated with stirring and cooling with 

(0 ce. BST HySO.; when the reaction subsidert, the uixt. 

was allowet! to stand overnight, then treated with ice- 

water and extd. with Et,0; removal of the Et4) and rub. 

bing of the residue with benzene gave 48.75% a-phenyl-z- 

atelylbulyric acid, m. 35-6 (from benzene); seminrrh- 

aume, in, 100% (from HtOWl). This result indicates that 

the presence of the carboxylic act! group in the a-penition 

of the slide chain hinders the normally especie cyclisa- 

fion during the H,SQ, treatment; the expected product 

was | -methy!~3,4-<dihydrot-naphtherc acid. GoM. K 
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ii] Tatevosyan and Mt. O. Melikpas (Chem. Inst, Armenia" /2 ioe 
afi -figpAtad, Sct). J. Gen. Chem. (USS 17, 975-8) I] " 
Fore feats Di-Es mL asa 2 Patensl) malonate, by 190- "ee 
3 o de° 1.0500, aff 3. > Was prepd, L fe 
rs / rf sada, of BIg. CICHCH: COIs riot Buen . | |"ee 
= I (COE). (from 18 g. Na, 168 g. abe. EtOH, and 140 g. i j"ee 
ell Be COED)D, followed by refluxing 4 brs.. distay 3 ~e 
ale: i} the EcOH, addn. of dil. HG to dissolve the NaCl ppr., bd 
aii! (CHC, tht ore. Layer, and exta. of the ag. layer with “ee 
Figii}  (CHiCie. The esr loo eye 8. NaGH, and 36) 
3 HE MO eg EtOH were refluxed 'S hrs., dilde with gy oe A Pikes 
(Sis; MO, and freed of EtOH b distn.: the HO), insol. in cold HO. Thermal decompn. of this 2 "ee 
3} tr) freated with 00 ¢. 25% HQ gave 80.36% ssoamyl( $-<hloro-2-butenylacrtw artd, bey ie 
of itt MeCC: CHCH Ci Cony, 143-4°, m. 22-4°. “This (8.25 9.) was hydrolyzed by 9.6 3] ee 
joa tter (28.1 g.) heated et. coned. HS, as described above, to give 8) 4°. -e-dso. die YY 
3| i, dist, gave A016: bat . omy -y-acetwdulwic acid, Ins $70", 1 °° 0.0002, afr #¢ +} = 
ol te ° 1.4513; semicar m. 1i2-4*(from water). CICHC- '2] @@§ 
: Boudica Ea eae lee 
Us, . Na, a + Et fave ae os 
90.15), d6-EI bensyli$-cAbore-2-buienymnabonce fe) FAYE edd 
G”, dg? E1175, wt! | goo. This (30 g.) was hydtrolyred ee 
by 18 g. NsOH in 247 ce. ROHL to give 42.97 c benzyl. | lies 7 
{S-chloro-2-butenyl) mulonic acid, m, 142-4" (from HO). ; ; ee 


Thermal decompn. gave B43. benzyl Schlovo-2-buten. 

Wacetic acid, En 195-7°, 2" * brad, a 1.8205 A 

(oxidation by alk. K MnO, at room temp. gave benzyt- i 7e0@ 

succinic acid, m. 158-60°); 8 g. of this with 6 ce. R4.6°% i 

H,SO, gave RO, a-bensyl-y-acet ylbulyric aid, m. 63- 
4°, by 192-5°; semtcarbarme m, 183-8* (from H:Ol1), 
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malonate, bis i T5R48*, fee 


j (3 8.), hydrolyzed by 3g. KOH in 25 


‘eh tt 
8100) voOming 
93409) Oat GaP acy 


rr rj a 
SCeCeeee 
©CCetecene 
t 


110015-5" 
APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5 


EAS See SSE eS RAPES SUG tS RIS Be SU SERN 
Pt ee eee ee ee 


f= TATEVOSSTAN, G. T. 


Tatevossian, G. T,, and Melikian, M. C.-* The Synthesis of Substituted 
y-Acetylbutyric Acids* (p. 980) 


SO: Journal of General Chemistry, (Zhurnal Obshchei Khimii), 1947, Vol. 17, No. 5 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5" 


"APPROVED FOR jaeree 07/16/2001 SUE RDESS 00513R001755110015-5 


scans at aves T. Tersyan. 
M.O. M det ik 2 
§ EP GS 3R. DART —The sole ee 


luct of dehydration drdorey (h) “ee 

ol » (COs), Is Ismeth: lopentene ; 
By cane of, ctr formed aso by deb Pakalogena "e@ 
of the bromife of the carbinol by quinoline. I was prepd -ee 


he vapor re: 
by reduction of acetyicyclobutane (trom ¢ 

H and cyclobutanecarbosyite acid over Aino 
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x -acet: t ydrate, m. 34-86%; 
ee raceigetyr ydrate, ocd oe) 1 (7 &) 
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(3-chloro-2 acid, has @ bitter taste, 
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i i, acetone alkalies a ‘ chloro-2-buteny!) 


2565 yield, m. 1287 bi-t: 5°. Di-kt bist} 
malonate (11) (from allyimatoaie 55, Laas 


mean 


0629, BY 1.4670, 5-Ally!-5-(3- 


” ents; the 
utenylmalonie 
obtained by the 


pen fh eter Farno yie 2) ofa 

sticky liquid, m. 37-8 CLE Bl 4992 (supercnole:} 

s liquid). Pretiming ests hat these ils were 
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“Polycyclic hydroaromatic ketones. 11. 3-Keto-?- Tie taa isan eae ST 
i methy!-1,2,3,9,10,10a-hexabydrophenanthrene. G. T. weed te crystallize, give O50 6 mats min rise 
Tatevesyan and A. G. Vordanyan, Zhur. Obshehet Khim. ™- BA-S* ( picrate, m. 117-18"), while the atk. soln. after 
(J. Gen, Cheat.) 19, AgT-tgI, of. C0 4b, 4322. eatn, with benzene and seidificstion with HICH, gave 2.03 £. 
3-McCllL CH Cian (7.8 g.), 42 g. ASS 1EMe, and A 


toied 2 min. with wits 


S-hyplraxy-7-methylphenintirenr, aed’, om. hae! 
mg. AD, feb aS | gave 76.38% 3-3 (from EVOH); picrate, m. 1k 7 (decompt.); heating 
' Hse bualest St Ry gt eas se eC Cr with Zo dust to red heat give 2.methylphenanthrene 


i 

H 

|] Hag. Has, toad 1 Ben Bae , 

| CHy ltr, be SSO This C127 gt was. added to NaCil- in. ae et g3.11,12,t20-berab ea ryaaie, 
i 

t 


(COED): (from 145 ¢ malanic ester) in 280 mi. Fun, A . ds pagal a ker 
let stand 4.8 br., seflured J hrs., let stand overnight, and 332-6. — Reduction of ECALCHCOEE with Na-E10Ul 
ceidified wath HCD after concts., ty yield Rie Tet - Rave G18 tetrahydro-t ona phthalensethanot, bye 1S7-A5*, 
if CHACH ACH COVED. ty 150 27, be wee, ate 1.0544, dg 1.0040, af Lit This (042 gd and 500 a. Se 
aye big Thay (286 Y treated with TL x {in oa) heated to GRD 5 hes give #45 g. of a hydrocarbon, 

tal, RtOUL, fatlaseesd by waht. with cooling of hg. CICH- b. Lora (picgute, ws. SF, which mas apparently fs 
: CH.-CCIMe and refusing 4 hrs, gave after concen. and ELC wily; | the use of 5 instead of Se, 4 Ais. at 100 
VL geidification 937% 13+ Me Cl ClaC ita YeceLcHel,). (tially 210-18") Fae is LC dHCHCHOH, bas 
HE CLCAED by Et ote Lawes, alt 150). This 152-4"; this with NaCH(COVEDs gave 1-Calhs CH Cih- 
Vis (pO g.) cetluaed § tim, with dog. NaOH and tml. Eton, CH( COED ty 2tt-t : which am treatment with Nain 
SO oie ee eith Son mt. TEO, coned., and acidified with Fe) ELOHT followed by CICIUCH CCIMe ag dewribedd above 
x. HCl gave Tot, af Ue free cea, a. 185-487 (from Hyd. (preceding wit) Rave pee c (iA wth Ht He Mele bee 
Heating i Clin tisk give wet, (42 MeC dCi CHy)- CHCIA)C (COEDS, by cub Sra leads mie bt 
Cel: CHCHe CHC, by 190-0". This (21g) Rethaving 3g. of this wath 1g NaCI in Se ul 
treated with ice cuuting with 115 mb 1SOe cd. Via), tet wave HASET free acid, m. WWS.F-0* (from Cle Maco), 
stand 0.5 be., and heated Stirs. to 70-8, gave, alter ice which on heatin with 4 free flame gave (F-€ WLCH 
watiment and wasbisny with alkali 00.0% 2-belo-7-methyt- CH) MeCel CHCHY CHET mt ah Mfr st 
1,2,3,8,10,10g-Aevakrophenantheene, ih. O5-0° (irom. EWOUD, | This a.) and IN g. BEST HesOe warmed 
ELON); semicardazene, mn. 221-2 (from benzene); oxime, t.5 hrs. to ww 5 give, alter standing overnight and treat. 
The ketone (5.97 g.), heated ment with ive, 73.6% J-keto-d,2,3,11 12, lea-hexahyiro- 

chrysene, mm. 187-7.5° {from Colly-EtOH); oxime, m. 


mm 16122* (from Let). tone : 
j 5z. Sea 20-320 ° 2 
3.6 hes. with 4.5 2. Se at (finally 360°), thea Sige (fran Calle EtOH. CM. Kosolapoff 


~ Ceeete E4t ments 


coen 
watteuls mots --—- — 


TALLURGICAL LITERATURE class 


asSe.sua at 
Vioe siiessen 
sanaed %4 

u ear 


! 
{ 


A . 
PPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5" 


ip aio See CES 8 een aD eae ld chet 


-—~ Synthesis- of-1-methyl4-alkyt-t-cycloheren:3-ones—\1> 
O*} Melikyan and G. T. Tatevosyan. Zhur. Obdsehet 
Khim. (J. Gen. Chem.) 21 6906-21185) To the Na 
estiv, of ACCH(CH Me COLEC frum 8g. of the cater, 10g 
Na, armed 114 g. ate. ELOH, was added with cooling SO.8 g 
McCCECHCIRC!, acidification and cin. with Clb. 
after 3 days yickted T3S Et acropenpytn ty dleron ne 
fybacetoasetate, (EY, ba PEDO Ag OTT, tb Tey 
thie C10LE 2) treated, dropwise, with bee cooling, with a 
wal. WySOg (dc. 1-78), bet staid 2 dave, and treated with 14.6 
int, WhO and 15.7 g. Nu:CO, gave G1, femethyl- dese 
propyl-t-carbethoxy-Icylokerenst-one, by 142-49, eet. 
TCS, 9 §f2* 1 ASIN (of, Walker, 009.30, 200 A anal 
amt. of Lmethyl-lisopropyl-ls ylohexenstone, ty pe 4, 
whee fore; this iv abtrined in O25 sichl on rethiving the 
ester 12 fas, with McOR-KROP The yaue poatiet, bye 
TUE DET, Nyt NEES, te PE ANDE Coneme, me TET EST), oe 
tention with nately ocsusing dleprperidons — OWihtion 
by alk. RMNO, gives CUCU CHCCH AL ae OldL, wwe 
fated as the worcahezone, an. Wi To Sunilady the Me 
analog of DT gave TP. EG bata tebe retyl neh 
anechate, Ve WP 8, RES PARIG, LT ELIAS, Hep elsely cand Dey 
ag. USO, as alae tes bmethyt b butyl baartthore 
Leydoheremd-one, by TING W259 dE EOL, age Mu, 
which ou refusing with MeOM-KOMD gave U7.278. 6 
meth yl-tbutvd-tswlohesenteone, by OS 649, 28 wantt, 
ah? 28 1.9700 (semiarbazone, im. WW 240: oxidation with 
KRMnO, gives CUCU, CHUNG COM, incl, 
tomiiarhitonc, «ine AimCH Act 
% erent ed ute 


ie hydrolwant te 45 

vl-4 seam yl-t-sarbrthory- fe whikeven- tone, WV 
S.A, de 8 LCOS, which wal KOU OH 

PF encth ye bisccsmeri- La vlokcrven tine, bbe KE 
7, gS OAM, ae LINO. Saunuhaly peep were ds 
wa dechbon yn ot vd hae ty Pde NS”, 
‘ tlh, m\e* Lemacth yb bln carksthivy 
dea wlodcsen-3-one, { Cor, by gr. cuemstactend, ue 455 4% afro 
KOH, bmethyl- ft beurylla wloheten- ome TANT be 
1th 7", «ly? POOR URUNT, edt DL fecoteretacome, on 
im? of wou: Ciubelatic we betel, 

CH CH LAYCOM, by U0 . Pa t.MOK. 
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APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5" 


DP86-00513R001755110015-5 


PAE SSI OR, BY PE TS 


TATEVOSYAT, G. Te 


"Synthesis of polynuclear hydroaromatic ketones. V. a ae a ra 
hexahydrochrysene." G, 7, Tatevosyan and S, A. Vardanyan. (p. 1238 
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TATEVOSYAN, G. T. 


4 


Bim, 23, 899-3 {1 soe. CAL 4, 20376, 
8045/—S-Acena ryric acid (C.A. numbering), m. 
142-3°, (100 g.) refluxed in 500 mi. 96% EtOH and 25 
mt. coned hrs. gave 00.9% Ef ester, tn 200- 

feser, ef al., C.A4. $0, O73). This 
was added to the reaction mixt. fron 
in 150 ml. ExsO), treated with 12.6 g. . 
Et,O and finally with 67 £ (CO.Et);, and « 
the whole refluxed 20 hrs., treated with dil. H,SO,, extd. 


with Et,O, the Et:O evapd., and the residue heated is racuo- 

until all CO evolution stopped gave 67.5% di-Et [2-(5- 

scenaphthen yi) cthyi]malonate, by 216-18°. This £170 g.) 

MeCChCH Cini Med Oa cee Re 

< “1, an je mixt. ux 3. gave, 

Chemical Abat. after the usual treatment, 47.6% di-Et [2 s-aceuaphtheny))- 
2 


Vol. 48 No. 8 ethyl} (3-chloro-2-butenyl) malonaie, by » ™m. 46-7° 
A 254 19 ; ‘(from EtOH). This (112 g.) refluxed 6 hrs. with 41 g. 
pre a hag F a0H and 810 ma. Wh ELOH gave, after concn, and 
ant emis acidification, 95.2% free nie acid, m. 174-5° (from: 
Org S os ay CG.HO, which, heated in oacuo, gave 75%. The a{3- 
chlor bulensi)-S<rotyt-raccnnphthenebutgric acid, m. 114- 

15° (from McOH). This acid (10 g.) added to 75 z. H;SO. 

(d. 1.76), kept 9.5 hr., heated in a CO; atm. 40 min. to 

50-5°, kept 3 hrs. at room temp., and quenched in ice, 

gave 48.4% 1-0x0-3-(3-oxobulyl)-1,2,3,4-telrahydro-8,9-ace- 
phenanthrene, m. 115-16° (from McOH) (under more 
drastic conditions the wet is sulfonatert), which (3 g.), ° 
refluxed 4 hrs. with mi. 20% NaOH, gave 07.0% 3. 
oxo-1,2,3,11,12,123-hexahydra-6,7-acechrysene, m. 184-5° 
from McOH); 2,4dinitrophenythydracone, m, 171-2° 
from EtOH-CHCi). This with 10% Pud-C in TO; at 
* gave in 4 hrs. 0.6 g. 6,7-acechrysene, m. 238-0° 

(from GHe EtOH); the product cannot be sublimed with- 
out decompn. Thus, despite the 4,6-ace bridge in the 
naphthyl residue of the initial acid, which should favor 
beri-cyclizatlon, in this case o-cyclizatton took place. The 
Structures of the cliryxene derive. were confirmed by ab- 


it 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5" 


: 07/16/2001 CIA-RDP86-00513R001755110015-5 


Tei, Ne Sil SPAS eS SEUNG err Mer eave Coieiel ads Sea Od 


acechrysen, 


it : 
acechtyse: 318-322, 3 
310, 204-200, 283-987 CG. ‘a Kevolspott 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5" 


CIA-RDP86-00513R001755110015-5 


S55 Bee ee A RR Eee more arent een err TO BEE 


"APPROVED 


it eis 


a 


a — 
o cucucnie 


ya 


Selim 


2 


ied Rasa 


4 
i 


1 SIRE: SOU PRR Oniites ae ote. oorw 


3 
} 
bn 
PB NERD SS AHL BA 


PS ROR 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5" 


"APPROVED FOR REL 


aerate SAS 5555 


EASE: 07/16/200 CIA-RDP86-00513R001755110015-5 


5 


5! SRILA AEN te Ee were por 
Tn Lee ee —- - 2 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5" 


"APPROVED FOR RELEASE: 07/16/2001 Ci RDP Se 00513R001755110015-5 


3 IRIE SSE LCR LS VEER An elena aoe Bae RUSRISVE TERT CS 
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: “Tarevosyan, Gi Ys 
J] U5S8/chontetry - Hydroaronatic ketones 


fy Card 1/1 Pub, 151 - 26/37 


“guthora 1 ‘Tatevosyar:, G. T., and. Vardanyan, A.C. 
Title st Synthesis of polynuclear hydroaromatic ketones. Part 6.~ $-methyl- and ~ 


Fide “A-mathoxy?3-Keto-2, 25359) 10)10a~-hexahydrophenanthrencs. = : 
Periodical + Zhur. qb. khim, 24/10, 1845-1851, Oct 1954 


~Apstract——-1—-The ef fec!;-of-methy1 and.mathoxyl groups.oriented in ortho-position cf the 


-*. apomatde nucleus on the reaction of sulfuric acid hydrolysis and double 
cyclization of alpha-(3-chlorocrétyl)-gemma-phenyl butyric acids was investi- 
gated, The investigated co found to be not much affected 
by the meshyl group and ths 
order as ‘the non-substi 
presence of the methoxyl group in meta-position was 
in the coaversion process. Six references: 3-USSR; 2-German and 1-USA 
(1923-1953). 


- ‘Institution ¢ Academy of Sciences Arm-SSR, Chemical Institute 


Submitted + May 1’, 1904 
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iv; Os GF « hexabydro~ SH - ds enzola,c joyclcheptatrienc, ‘S 7. and refluxed G hrs. After washing with HCl aad” 


; 3 
7 gp Tess ° far Ane: At NaGH, there was obtained 3.4 Z. neutral product, identi. 
Farditpan ur. Obsk chet Kain. 25. 1766-711955), cf ae ert  Senrosuterace (TV) I¥ 


(4.1376 asd cept 2 


A AS, B343a, 49, 13 G7: -- De Et malonate and PhCH, 
f CECH Br gave PROC 1: 4CHE COR: 1 by 17S ot, ce. ate washa 
ay lure wg agor fsa & converted to Na gery xt terres 
3 s iQ g SNicn 160ml BO 4d. was treated with 4 Be Ds Pat ii 
oS CHCHsCi and the mic. retineed € | fai . ae meee range ted. m a i. 
VPM CH CUCOSEI CA CH CO Me Up, dg Tadeo, ets ae MeO was added G5 mi drv Olle and 
1 0970, ag] S033. IL 191 g.) refluxed ¢ dre. with 44 g pre ent eaeal neticaylenzusuberune, after reduting us 
NaOH in 650 ml. GO9% 2tOH and acdised, gave 728% fh. an fee Mut was vodied. treated with 335 mi MeCC 
Cac CH aCH CH CCidfe, m 124-5", which heated : “sand refluxed © Soar te wend GS g 2 ychicre- 
; gove PRCCHWCHtCOMMNCHWCH Cott | (IL b. 195 3°. Sy MEME GAS mI ee ROH hae Ha hea 
4 - 30-40° (nf 3.5208, supercooled). If treated with 1:50, 7 2 hrs. with 28.5 ¢. Na in 45 ral. HzO and 
, d. 1.78) f : under i , gave no ketonic material; at athe McOH, gave IV, a dark oll, in 98.8% yield. IV 
room temp, the results sere also neg., both the H-SO, and cyclized with HrSO, as ubove at room tae. ee elot 8.3% 
Yim. 100-1 CGM Kosolapof.. 


the polyphasphoric acid methodn being unsatisfactory for 
ting closure, TE (9 g. was treated with 7.1 g. PCI, in 
dev Call, aud the product treated with 40 ¢. SaCh in 180 mi 
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 PITLE: Syntheses of Heterocyclic Compounds (Sintezy geterotsik- 
a licheskikh soyedineniy) 

" pUB. DATA: Izdatel'stvo AN Armyanskoy SSR, Yerevan, 1956, -84 pp-, 


2000 copies Armyanskoy 
ORIG. AGENCY: Akademiya riauk/SSR. Institut tonkoy organicheskoy 
khimil 


EDITOR: A. L. Mndzhoyan, Editor-in-Chief 
Editorial Staff: Aroyan, A. A., Afrikyan, V. G., 
Babiyan, N. A., Mndzhoyan, Oo. L., Tatevosyan, G. T. 


PURPOSE: The purpose of this book is to facilitate the work of 
scientists engaged in the preparation of compounds fre- 
quently used as 4nitial substances. 


COVERAGE: The Institute of Fine Organic Chemistry of the Academy 
of Sciences of the Armenian SSR is publishing new series 
of methods for the synthesis of heterocyclic compounds. 
Not only methods developed by the Institute, but also 
methods developed by other 4nstitutions will be 4ncluded. 
Card 1/ 25 All the pubXished methods will be tested at the Institute 
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of Fine Organic Chemistry of the Academy of Sciences of the 
Armenian SSR. Because of the great interest in furan de- 
rivatives as raw material for many intermediates and for 
products used in medicine and agriculture, this issue is 
devoted to the synthesis of furan derivatives exclusively. 
The description of "Methods" covers the literature up to 
1956. The description of "Other Methods of Preparation" 
covers the literature up to 1954. Names of scientists 
concerned with the development and testing of the methods 
are in the abstracts of the 4ndividual methods. 


Page 


Synthesis of 5-benzyl-furan-2-carboxylic acid: Proposed 11 
py A. L. Mndzhoyan and V. G. Afrikyan; verified by 

a. T. Tatevosyan and N. M. Divanyan. The product was pre- 

pared from nethyl ester of 5-benzylfuran-2-carboxylic acid 

and a 10% NaOH solution by heating the mixture on a water 

bath for 3-4 hrs. M.p.- 104-105°C; yield, 84.1-89.1%. . The 
authors state that H. J. H. Fenton and F. Robinson (1909) 
prepared a substance which they assumed to be 5-benzylfuran- 
2-carboxylic acid by condensation of 5-chloromethyl-furfural 


Card 2/25 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110015-5" 


Call Nr: AF 1135663 


Ze Syntheses of Heterocyclic Compounds (cont. ) 


Page 
with benzene followed by oxidation of the aldehyde formed. 
However, this product had a m.p. of 167-169°C; thus it 
could not be 5-benzylfuran-2-carboxylic acid. Three 
references, one Slavic (1953). : 


Synthesis of 3-(5'-benzyl-2'-furyl)-5-mercapto-1,2,4- 

triazole: Proposed by A. L. Mndzhoyan and V. G@. Afrikyan; 13 
verified by N. A. Babiyan and A. A. Dokhikyan. The product 

was obtained by heating a mixture of 5-benzyl-2-furoyl- 
thiosemicarbazide, sodium methylate, and methyl alcohol in 

an autoclave at 145-150°C for 3 hrs. M.p. 232°C; yield, 
83.6-87.6%. One Slavic reference (1953). 


Synthesis of 5-bromofuran-2-carboxylic acid: Proposed by 
A. L. Mndzhoyan and V. G. Afrikyan; verified by 
M. G. Grigoryan and Yu. O. Martirosyan. A mixture of furan- 
@-carboxylic acid, red phosphorus and chloroform is heated 
to boiling on a water bath, and bromine is added dropwise 
over a period of 5-6 hrs. The solvent is 

Card 3/25 
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removed. by distillation, water 4s added, and the mix- 
ture is heated for 3-4 hrs. After cooling and adding @ 
20% ammonia solution to strong alkaline reaction, BaCcle 
and bone black are added, and the mixture is heated to 
poiling for 30-40 min. M.p., 182-83°C; yield, 63.1-63.5%- 
Other methods of preparation: 5-Bromofuran-2-carboxylic 
acid may be obtained by bromination of ethyl ester of 
pyromucic acid dissolved in acetic acid, followed by hy- 
drolysis of the obtained product by alcoholic alkali 
solution or by oxidation of 5-bromofurfural. The product 
can also be obtained by bromination of pyromucic acid 
with or Without solvents (such as acetic acid, diethyl 
ether, cholorform, and earbon tetrachloride). Higher 
yields were obtained when the reaction was conducted in 
the: presence of red phosphorus. Seven references, one 
‘Slavic (1946). 
Synthesis of furfural diacetate: Proposed by 
vy. @. Afrikyan and A. A. Dokhikyan. Freshly distilled 
furfural is slowly added to a mixture of acetic anhydride 


Card 4/ 25 
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and conc. HeS04 at 10°C. In 20-30 min., the temperature 
of the mixture reaches room temperature; sodium acetate is 
added, and the mixture 1s distilled in vacuo. The ; 
140-142° /20 mm fraction is collected; yield 65-70%. Other 
methods of preparation: furfural diacetate can be obtained 
from furfural and acetic anhydride in the presence of sul- 
furle acid, zinc chloride, tin chloride, acetic acid, and 
other catalysts. Six references, none Slavic. 


Synthesis of 5-diethylaminomethylfuryl-2-carbinol: Pro- 20 
posed.by A. L. Mndzhoyan and M. T. Grigoryan; verified by 

N. A. Babiyan and N. M. Ogandzhanyan. Methyl ester of 
5-diethylaminomethylfuran-2-carboxylic acid 1s added to 

lithium aluminum hydride. The mixture is allowed to stand 
overnight and the excess of lithium aluminum hydride is 
decomposed by addition.of water. After filtration, drying, 

and vacuum-distillation, the 120-122°/1 mm fraction is 

collected. Yield, 80.2-83.5%. Three references, one 

Slavic (1953). 
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Synthesis of methyl ester of 5~benzylfuran-2-carboxylic 

acid: Proposed by A. L. Mndzhoyan, V. G. Afrikyan, and 22 
A. A. Dokhikyan; verified by G. T. Tatevosyan and N. M. 
Divanyan, Anhydrous aluminum chloride is slowly added to 

a benzene solution of methyl ester of 5-chloromethylfuran-2- 
carboxylic acid. The mixture is heated for 4-5 hrs., at 
80-85°C, cooled, and dilute HCl is added in order to dissolve 
the formed Al(0OH)3. . After removal of the solvent by distil- 
lation, the product is distilled in vacuo, and the 150-155°/1 mm 
fraction is collected. Yield, 6273-63.8%. On cooling, the pro- 
duct crystallizes; m.p. 43-44°C. One Slavic reference (1953). 


Synthesis of methyl ester of 5-bromométhylfuran-2- 
carboxylic acid: Proposed by A. L. Mndzhoyan and 

V. G. Afrikyan; verified by G. T. Tatevosyan and 

S. G@. Agbalyan. A rapid stream of hydrogen bromide is 
passed through a mixture consisting of methyl ester af 
furan-2-carboxylic acid, dry dichloroethane, paraformalde- 
hyde, and zinc chloride. The reaction time is 2.0-2.5 hrs.; 
reaction temperature, 24-26°/2.5 mm; yield, 78.9-79.94%. 
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The crystallized product melts at 32=36°C. One Slavic 
reference (1953). 


Synthesis of methyl ester of 5-butylmercaptomethylfuran- 
e-carboxylic acid: Proposed by A. L. Mndzhoyan and 26 
N. M. Divanyan; verified by O. L. Mndzhoyan and 

E. R. Bagdasar'yan. Toluene is added to metallic sodium 
and the mixture is heated with stirring until sodium ig 
dissolved. Freshly distilled n-butylmercaptan is added 
dropwise, with continuous Stirring, at 40-50°C., and the 
mixture is allowed to stand for several hours. Methyl 
ester of 5-chloromethylfuran-2-carbox lic acid is added 
dropwise to the mixture (2.0-2.5 hrs.), and the mixture 
is heated for 2 hrs. at 90-95°C. After removal of the 
solvent, the product is distilled in vacuo, and the 
153-155°/4 mm fraction 1s collecteds Yield, 89.1~92.9%. 
One Slavic reference (1953). 
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‘ Synthesis of methyl ester of 5-diethylaminomethylfuran- 
@-carboxylic acid: Proposed by A. L. Mndzhoyan, 28 
V. G. Afrikyan, and M. T. Grigoryan; verified by 
U. L. Mndzhoyan and 0. Ye. Gasparyan. A benzene solution 
of diethylamine is added to a benzene solution of methyl 
ester of 5-chloromethylfuran~2-carboxylic acid. The mix- 
ture is heated to boiling for 4-5 hrs, cooled, and treated 
with a 10% HCi solution. Methyl ester of 5-diethylamino-~ 
methylfuran-2-carboxylic acid is obtained with a yield of 
85.3-94.7%; bop. 102-103°/1.5 mm. The same method may be 
‘applied to synthesize ethyl, propyl, isopropyl, butyl, and 
isobutyl esters of 5-dimethyl-, diethyl-, dipropyl-, and 
dibutylaminomethylfuran-2-carboxylic acids with similar 
yields. One Slavic reference (1953). 


Synthesis of methyl ester of 5-methylfuran-2-carboxylic 
; acid: Proposed by A. L. Mndzhoyan, V. G. Afrikyan, and 30 
M. T. Grigoryan; verified by G. T. Tateyosyan and 
S. @. Agbalyan. Zinc dust is added to a mixture of methyl 
ester of 5-chloromethylfuran-2-carboxylic acid and acetic 
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acid (90%) over a period of 2.0-2.5 hrs. The mixture is 
then heated with stirring for 20 hrs. The b.p. of the 
obtained product 1s 97-99°/12 mm; yield, 81-83%. Other 
methods of preparation are mentioned: 5-Methylfuran-2- 
carboxylic acid was also obtained by esterification of 
the acid prepared by oxidation of 5-methylfurfural with 
Silver oxide. Three references Slavic (1953). 


Synthesis of methyl ester of 5-propoxymethylfuran-2- 
carboxylic acid: Proposed by V. G. Afrikyan and 32 
G@. L. Papayan; verified by O. L. Mndzhoyan and 

O. Ye. Gasparyen. Metallic sodium is dissolved in 

propyl alcohol and freshly distilled methyl ester of 
5-chloromethylfuran-2-carboxylic acid 1s added dropwise 

to the solution. The mixture is heated to boiling for 

8 hrs; the Separated 5-propoxymethylfuran-2-carboxylic 

acid has a b.p. of 146-148°/5 mm; yield 76.7-78.4%. 

Two references, 1 Slavic (1953). 
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Synthesis of methyl ester of 5-chloromethylf.u ran-2- 
carboxylic acid: Proposed by A. L, Mndzhoyan and 36 
M. T. Grigoryan; verified by G. T. Tatevosyan and 

S. G Agbalyan. A rapid stream of hydrogen chloride is 
passed through a mixture of methyl ester of furan-2- 
carboxylic acid, dichloroethane, paraformaldehyde, and 

zine chloride. Reaction time, 2 hrs.; reaction tempera- 

ture, 24-26°C. The obtained methyl ester of 5-chloro- 
methylfuran-2-carboxylic acid has a M.p. Of 34-36°C; 

yield; 80.7-81.9%. Other methods of preparation: chloro- 


methylation of methyl ester of Ppyromucic acid in dichloro- 

methane with paraformaldehyde and hydrogen chloride in the 

presence of zinc chloride; chloroform may be used instead of 

dichloromethane ; Phosphoric acid, aluminum chloride or a mix- 

ture of tin chloride hexahydrate with sodium sulfate may be 

used instead of zinc chloride. Ethyl, propyl, isopropyl, 
Card 11/ 25 
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butyl, and isobutyl esters of 5-chloromethylfuran-2- 
carboxylic acid were obtained by the same method with yields 
of 80-90%. Four references, 1 Slavic (1953). 


Synthesis of 2-methylfuran (sylvan): Eroposed by 

« Le Mndzhoyan and G, T, Tatevos yan; verifi y 

V. G@. Afrikyan and an Paes 5-Methylfuran-2- 
carboxylic acid 1s decomposed by heating at‘'170-175°c, 

The sylvan formed has a b.p. of 61° /680 mm; yield, .80.1-84.8%, 
Other methods of preparation: . Dry distlLllation 

of wood; catalytic hydrogenation of furfural over catalysts 


(Cu or Cu-Cr) at temperatures >200°C, a mixture of furfural, 
furan, ami sylvan is obtained by passing furfuryl alcohol 
Over aluminum oxide at 390°C or heating it with a nickel 
catalyst at 150°C, Six references, 1 Slavic (1939). 
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Synthesis of 5.-methylfuran-2-carboxylic acid: Proposed 42 
by A. L. Mndzhoyan and M. T. Grigoryan; verified by 

@. T. Tatevosyan and S. G. Agbalyan. A mixture of methyl 
ester of 5-methylfuran-2-carboxylic acid and a 20% solution 
of sodium hydroxide is heated for 2 hrs. The obtained 
5-methylfuran-2-carboxylic acid has a m.p. of 108-109°C; 
yield, 83.3-87.3%. Other methods of preparation: Oxidation 
of 5-methylfurfural with silver oxide dr alkali metal . 
hypobromites; oxidation of 5-meth 1-2-acetylfuran with ; 
potassium hypochlorite (low yield); hydrolysis of 5-methyl- 
furan-2-cyanide, Five references, 1 Slavic (1953) : 


Synthesis of propylfurylcarbinol: Proposed by 0. L. Mndzhoyan 44 
and N. A. Babiyan; verified by G. 7. Tatevosyan and 

N. M. Divanyan. Magnesium shavings, abs. ether and an 
iodine crystal are placed in a flask; an ether solution of 
propyl bromide is added dropwise, and the mixture is heated 
to boiling until the magnesium is dissolved. The mixture is 
cooled, and an ether solution of furfural is added. The 
mixture is heated for 1-1.5 hrs., and after cooling an 
aqueous soiution of ammonium chloride is added. The obtained 
propylfurylcartiml has a b.p. of 66-68°C/1.5 mm; yield, 
64,1-67.9%. Two references, 1 Slavic (1956) 
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Synthesis of 5-propoxymethylfuran-2-carboxylic acid: Pro- 46 

posed by V. G. Afrikyan and G. L. Papayan; verified by 

O. L. Mndzhoyan and 0. Ye. Gasparyan.” Ground sodium hy- 

droxide is placed in alcohol (96%); and methyl ester of 

5-propoxymethylfuran-2-carboxylic acid is ‘added. The 

obtained 5-propoxymethylfuran-2-carboxylic acid has a 

(apeat 43-4h°C,; yield, 72.4-76%. One Slavic reference 

1 


Synthesis of phenylfurylearbinol: Proposed by 48 F 
O. L. Mndzhoyan and E. R. Bagdasaryan; verified by ; 

- @ T, Tatevosyan and N. M. Divanyan. Magnesium shavings, 
ether, and an iodine crystal are placed in a flask and an 
ether solution of bromobenzene is added. The mixture is - 
heated to complete dissolution of magnesium, cooled, and an 
ether solution of furfural is Slowly added. The mixture 

Card 1445 
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¥ is then heated to boiling for 2.5-3.0 hrs., cooled and the 
reaction product; decomposed with an aqueous solution of 
ammonium chloride. Phenylfurylcarbinol is obtained with a 
yield of 59.4-62.1%; b.p., 125-126°/0.5 mm. Three refer- 
ences, 1 Slavic (1956) 


Synthesis of furan: Verified by G. T. Tatevosyan and 50 
S. P. Ekmekdzhyan. An illustration and description of an 
apparatus used s’or the synthesis are given. Furan-2- 
carboxylic acid 1s decarboxylized by heating to 200-205°C. 
YLeld of furan, 74.7-80.2%; b.p., 31-32°/760 mm. Other 
methods of preparation: .Furan can be obtained by removing 
the carbonyl group from furfural either by adding furfural 
to a molten mixture of KOH and NaOH or by passi its vapors 
over hot soda lime in the presence of cabelysts (such as 
zine and copper chromites and molybdates) at 300-400°C; 
nickel, iron, platinum, and Palladium catalysts are also 
mentioned. A laboratory method for preparation of furan 
is based on decarboxylation of furan-2-carboxylic acid by 
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- dry distillation of the barium salt or by heating barium 
salt with soda lime. Furan-2-carboxylic acid can be 
decarboxylated by heating it in quinoline in the presence 
of cupric oxide. Ten references, two Slavic (1949-53) 


Synthesis of furan-2-carboxylic acid and of furfuryl 
alcohol: Verified by V. G. Afrikyan and M, T. Grigoryan. 54 
A 30% solution of sodium hydroxide is Blowly added to 
furfural (at 15°C), Water is then added to the mixture 
to dissolve the precipitated sodium salt of furan-2- 
carboxylic acid. Furfuryl alcohol is extracted from the 
solution with ether; yield 63.5-64.5%; b.p. 75-77°/15 mn. 
The aqueous solution containing the sodium salt of furan- 
2-carboxylic acid 1s acidified with dilute HoS0y or cone. 
HCl, and furan-2-carboxyliec acid is precipitated. Yield, 
Card 16/25 
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78.4~-80.1¢; MsP. 132+133°C, Other methods of preparation: 
Furan-2-carboxylic acid is obtained by oxidation of furfural 


2-propionylfuran, Furan-2-carboxylic acid 1s obtained from 
furfural along with furfuryl alcohol by the reaction with 
‘sodium amide and conc, solutions of alkalies, Furfuryl 
alcohol -may be obtained by reduction of furfural with 


Yield, 85%, Furfuryl alcohol and furan-2-carboxylic acid 
are obtained by dismutation of furfural with sodium 
amide and alkalies, Thirteen references, two Slavic 
(1939-49) 
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Synthesis of 3-(2'~furyl)-5-mercapto-1,2,4-triazole: Pro- 59 
posed by A. L. Mndzhoyan and V, G, Afvrikyan; verified by 
QO. L. Mndzhoyan and N. A. Babiyan. A mixture of sodium 
methylate, furcyl-2-thiosemicarbazide and abs. ethyl 
alcohol is heated in an autoclave at 145-150°C' for 3 hrs. 
After filtration, the residua@ is dissolved in water, and 
the solution acidified with 18-30% HCl. ‘The product is 
purified by dissolution in a solutign of sodium carbonhte 
and by precipitation with 18-20% HCl. The yield of 
3-(2'-furyl)-5--mercapto-1,2,4-triazole is 83.8-89.8%; m.p. 
272-273°C. One Slavic reference (1953) 


Syhthesis of furoyl-2-thiosemicarbazide: Proposed by 60 
A. L. Mndzhoyan and V. Gq, Afrikyan; verified by 
N. A. Babiyan and Ss. S. Manucharyan. A mixture of thio- 
Semicarbezide hydrochloride with pyridine is heated to 
boiling for 20-25 min,, cooled to “7, -5°C, and 2-furoyl 
chloride ‘18 added dropwise to the mixture. The crude 
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x product is purified by recrystallization from glacial 
acetic acid. Wield, 50-55.4%; m.p. 203°C. One Slavic 
reference (1953). : 


Synthesis of furfural: Verified by G. T. Tatevosyan and 62 
N. M. Divanyan., An illustration and a description of the 
apparatus used for the experiments are given. A mixture 
of ground cofAeob, sodium chloride, and a 10% solution of 
H2S04 1s heated in the apparatus. The distilled furfural 
is collected in a receiver containing chloroform, Furfural 
is separated from the chloroform and distilled in vacuo; 
b.p., 70-72°/25 mm. Other methods of preparation: Treat- 
meht of xylose and other pentoses with HCl and HBr. Corn- 
cobs, some wooi varieties, husk and chaff of oats, rice, 
etc. are used as raw material. Hydrolysis of the pentosans 
is effected by. heating of the plant material with HCl or 
H»S80O;,. Three references, none Slavic. 
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- Synthesis of 5-benzyl-2-furoyl chloride: Proposed by 66 
V. G. Afrikyan and A. A. Dokhikyan; verified by 
G. T. Tatevosyan and N. M, Divanyan. A benzene solution 
of thionyl chioride is added to a benzene solution of 
5-benzyl-furan-2-carboxylic acid. The mixture is heated 
to boiling for H hrs. 5-benzyl-2-furoyt chloride.is obtained 
ih a ie] ej” e ope - - ° 
referense (1985) 9 3%, b.p 153-155°/mm. One Slavic 
Synthesis of 5-methyl-2-furoyl chloride: Proposed by 67 
A. L. Mndzhoyan, V. G. Afrikyan and M, T. Grigoryan; 
verified by G. T. Tatevosyan and S. G. Agbalyan. A 
as aed solution of thionyl chloride is added to a benzene 
solution of 5~nethyl-furan-2-carboxylic acid. The mixture 
is heated to boiling for 4-5 hrs. The obtained 5-methyl- 
2-furoyl chloride has a b.p. of 91-92° /35' mm; yleld, 
87.5-92.3%. Other methods of preparation: Reaction of 
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5-methyl-furan-2-carboxylic acid with PCl3 or PC15. Two 
references, none Slavic. 


Synthesis of @-furoyl chloride: Proposed by A. L. Mndzhoyan; 68 
verified by V. G@. Afrikyan and M. T. Grigoryan. A benzene 
solution of thionyl chloride is added to furan-2-carboxylic 
acid, and the mixture 1s heated to boiling for 10-12 hrs, 
The yield of @=furoyl chloride is 91.1-92.0%; b.p. 89-90°/32 m 
in vacuo, Other methods of preparation: 2-furoyl chloride 
was also obtained by heating furan-2-carboxylic acid with 
PCls to 160°C without a solvent, but a lower yield was 
obtained. Chl.oroform was used as solvent. A patent was 
issued on preparation of 2-furoyl chloride by the reaction 
of pyromucic acid with excess of phosgene under pressure at 
temperatures up to 100°C. The reaction of a benzene solution 
of furan-2-carboxylic acid with excess of thionyl chloride is 
also mentioned. Five references, 1 Slavic (196). 
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Synthesis of furfuryl chloride: Proposed by 70 
G. T. Tatevosyan and S.,P. Ekmekdzhyan. Pyridine and ether 
are added to furfuryl alcohol. after cooling the mixture 
to -8°, -10°C, an ether. solution of thionyl chloride is 
added, The temperature of the reaction mixture should not 
exceed 2-3°C, The product is extracted with ether. Fur- a 
, furyl chloride is obtained with a yield of 39.4-41%; b.p. 
49.1-49.4°/26 mm, The product cannot be stored even in 
sealed flasks; it must be used immediately. Other methods 
of preparation: The ether solution of furfuryl chloride 
can be prepared by the reaction of thionyl chloride with 
a cooled ether solution of furfuryl alcohol. The obtained 
solution contains about 10% furfuryl chloride, Hydrogen 
chloride in the presence of calcium carbide (dehydrating 
agent) was used instead of thionyl chloride. The amount of 
furfuryl in the obtained solution did not exceed 5%, The 
Card 22/25 
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fe use of chloroform as a solvent instead of ether was proposed. 
However, furfuryl chloride in pure state cannot be separated 


from solutions obtained by these methods. Three references, 
none Slavic, 


Synthesis of f-chloroethyl ester of furan-2-carboxylic acid: T4 
Proposed by A. L, Mndzhoyan and M. T, Grigoryan; verified 
by 0. L. Mndzhoyan and E. R. Bagdasaryan. A mixture of 
furan-2-carboxylic acid and ethyline chlorohydrin is heated 
to boiling, and a rapid stream of hydrogen chloride is 
passed into the boiling solution for 5-6 hrs. The mixture 
is then cooled to room temperature and transferred to a 
flask containing water, The B-chloroethyl ester of furan-2- 
carboxylic acid is distilled in vacuo at 126-128°/10 mm; 

_ yleld, 71.9-72.7%. One Slavic reference (1953). 


b-Chloroethyl ester of 5=chloromethylfuran-2-carboxylic 

acid: Proposed by A. L, Mndzhoyan, V. G. Afrikyan, and 75 
M. T. Grigoryan; verified by 0. L. Mndzhoyan and 

E.R. Bagdasaryan, A rapid stream of hydrogen chloride 


1s passed into a mixture of B-chloroethyl: ester of 
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furan-2-carboxylic acid, paraformaldehyde, chloroform, and. 
anhydrous zinc chloride. The reaction temperature should not 
exceed 24-26°C; reaction time, 2,0-2.5 hrs. The yield of the 
obtained product is 78.9-79.8%; b.R. 145-146°/2 mm. One 
Slavic reference (1953). ; 


Synthesis of? ethyl ester of furoyl-2-acetic acid: Verified et 

by A. A. Aroyan and G.. L. Papayan. Ethyl ester of furan-2- 

carboxylic acid is heated to 75-80°C. Sodium wire is added 

to it and etshyl acetate is gradually added to the mixture. 

After the dissolution of sodium, the mixture 1s heated to 

90-95°C, andi sodium wire and ethyl acetate are again added. 

The mixture 1s solidified in about 20-30 min., after which it 

4g dissolved in benzene. The ad ion of sddium wire and ethyl 

acetate followed by the addition/ benzene (as above) is repeated 

six times. Reaction time, 10-12 hrs. The mixture is heated on a water 
Card 24/25 
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path for 8-12 hrs. at g90-95°C. The content of the flask is 
cofled and decomposed with ice water. Then the reaction 
mixture is added to dilute HCl, the benzene layer ie sepa- 
rated, and the water layer 1s txtracted with ether (three 
times). The ether solutions are added to the benzene solu- 
tion, drie nt removed, and the residue distilled 
fraction is redistilled. The 
p of 123-124°/2 mm; yield, 
7 jon: The ethyl ester 
of furoyl d by condensation of 


2-carboxylic acid 
68.2%. Ethyl 
be obtained by heating ethyl tert-butyl 
toluenesulfonic acid; yield 10%. 


AVAILABLE: Library of Congress 
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